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PROBLEM TO BE SOLVED: To provide a process for 
manufacturing a semiconductor device, which can both 
miniaturize a device isolation region and simplify the 
miniaturization step. 

SOLUTION: This process comprises the steps of forming 
a mask, member 1 3 from which a device isolation region is 
removed on the surface of a semiconductor substrate 11. 
forming an oxygen ion-impfcinted layer 14 by implanting 
oxygen tons Into the surface portion of the device 
isolation region of the substrate 1 1 using the member 
13. removing the member 13, and forming a silicon oxide 
film 15 an the device (solution region by oxidizing the 
layer 14, whQe effecting heat treatment in an inert gas 
atmosphere. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the mask material from which the part of a component isolation region 
was removed on the front face of a semi-conductor substrate, The process which iryects oxygen ion into the 
surface part of the component isolation region of said semi-conductor substrate, and forms an oxygen ion- 
implantation layer using said mask material, The manufacture approach of the semiconductor device 
characterized by having the process which removes said mask material, and the process which it heat-treats 
in an inert gas ambient atmosphere, and said oxygen ion-implantation layer is oxidized, and forms silicon 
oxide in a component isolation region. 

[Claim 2] The process which forms the insulator layer which has the oxidation resistance from which the part 
of a component isolation region was removed on the front face of a semi-conductor substrate, The process 
which injects oxygen ion into the surface part of the component isolation region of said semi-conductor 
substrate by using said insulator layer as a mask, and forms an oxygen ion-implantation layer, The 
manufacture approach of the semiconductor device characterized by having the process which it heat-treats 
in an inert gas ambient atmosphere, and said oxygen ion-implantation layer is oxidized, and forms silicon 
oxide in a component isolation region, and the process which removes said insulator layer by using said 
insulator layer as a mask. 

[Claim 3] The process which forms the mask material from which the part of a component isolation region 
was removed on the front face of a semi-conductor substrate, The process which injects into the surface 
part of the component isolation region of said semi-conductor substrate the element in which amorphous- 
izing is possible, and forms an amorphous layer using said mask material, The manufacture approach of the 
semiconductor device characterized by having the process which removes said mask material, and the 
process which thermal oxidation processing is performed in an oxygen ambient atmosphere, and said 
amorphous layer is oxidized, and forms the 1st silicon oxide in a component isolation region. 
[Claim 4] The process which forms the insulator layer which has the oxidation resistance from which the part 
of a component isolation region was removed on the front face of a semi-conductor substrate, The process 
which injects into the surface part of the component isolation region of said semi-conductor substrate the 
element in which amorphous-izing is possible by using said insulator layer as a mask, and forms an 
amorphous layer, The manufacture approach of the semiconductor device characterized by having the 
process which thermal oxidation processing is performed in an oxygen ambient atmosphere, and said 
amorphous layer is oxidized, and forms silicon oxide in a component isolation region, and the process which 
removes said insulator layer by using said insulator layer as a mask. 

[Claim 5] The process which forms the mask material from which the part of a component isolation region 
was removed on the front face of a semi-conductor substrate, The process which forms a slot in the surface 
part of the component isolation region of said semi-conductor substrate using said mask material, The 
process which injects oxygen ion into the surface part of said slot, and forms an oxygen ion-implantation 
layer using said mask material, The manufacture approach of the semiconductor device characterized by 
having the process which removes said mask material, and the process which it heat-treats in an inert gas 
ambient atmosphere, and said oxygen ion-implantation layer is oxidized, and forms silicon oxide in a 
component isolation region. 

[Claim 6] The process which forms the insulator layer which has the oxidation resistance from which the part 
of a component isolation region was removed on the front face of a semi-conductor substrate, The process 
which forms a slot in the surface part of the component isolation region of said semi-conductor substrate by 
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using said insulator layer as a mask, The process which injects oxygen ion into the surface part of the 
" component isolation region of said semi-conductor substrate by using said insulator layer as a mask, and 
forms an oxygen ion-implantation layer, The manufacture approach of the semiconductor device 
characterized by having the process which it heat-treats in an inert gas ambient atmosphere, and said 
oxygen ion-implantation layer is oxidized, and forms silicon oxide in a component isolation region, and the 
process which removes said insulator layer by using said insulator layer as a mask. 

[Claim 7] The process which forms the mask material from which the part of a component isolation region 
was removed on the front face of a semi-conductor substrate, The process which forms a slot in the surface 
part of the component isolation region of said semi-conductor substrate using said mask material, The 
process which injects into the surface part of the component isolation region of said semi-conductor 
substrate the element in which amorphous-izing is possible, and forms an amorphous layer using said mask 
material, The manufacture approach of the semiconductor device characterized by having the process which 
removes said mask material, and the process which thermal oxidation processing is performed in an oxygen 
ambient atmosphere, and said amorphous layer is oxidized, and forms the 1st silicon oxide in a component 
isolation region. 

[Claim 8] The process which forms the insulator layer which has the oxidation resistance from which the part 
of a component isolation region was removed on the front face of a semi-conductor substrate, The process 
which forms a slot in the surface part of the component isolation region of said semi-conductor substrate by 
using said insulator layer as a mask, The process which injects into the surface part of the component 
isolation region of said semi-conductor substrate the element in which amorphous-izing is possible by using 
said insulator layer as a mask, and forms an amorphous layer, The manufacture approach of the 
semiconductor device characterized by having the process which thermal oxidation processing is performed 
in an oxygen ambient atmosphere, and said amorphous layer is oxidized, and forms silicon oxide in a 
component isolation region, and the process which removes said insulator layer by using said insulator layer 
as a mask. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the approach for performing isolation about the 

manufacture approach of a semiconductor device. 

[0002] 

[Description of the Prior Art] the isolation in a semiconductor device — general — LOCOS (Local 
Oxidization ofSilicon) — the approach called law and STI (Shallow Trench Isolation) — law is used. 
[0003] The LOCOS method performs isolation according to a process as shown in drawin g 9 . silicon oxide 
102 according to the oxidizing [ thermally ] method to the front-face top of the semi-conductor substrate 
101 as shown in drawin g 9 (a), and CVD (Chemical Vapor Deposition) — the silicon nitride 103 by law is 
formed. A photoresist is applied on the front face of the silicon nitride 103, and the resist film 104 from 
which the part of the component isolation region 105 was removed is formed. 

[0004] It etches into the silicon nitride 103 by using the resist film 104 as a mask like drawin g 9 (b) f and the 
part of the component isolation region 105 is removed. It heat-treats in an oxidizing atmosphere and field 
oxide 106 is formed in the component isolation region 105 like drawin g 9 (c). 

[0005] Then, the silicon nitride 103 and silicon oxide 102 are removed, and silicon oxide 107 is formed in a 
component field by the oxidizing [ thermally ] method. 

[0006] Moreover, the STI method performs isolation in a procedure as shown in drawin g 10 . As shown in 
drawing 10 (a), silicon oxide 102 is formed by the oxidizing [ thermally ] method on the front face of the 
semi-conductor substrate 101, and the polycrystalline silicon film 103 and the silicon nitride 104 are further 
formed with a CVD method. On the silicon nitride 104, the resist film 106 from which the part which 
punctures a trench slot was removed is formed. 

[0007] Like drawing 10 (b), by using the resist film 106 as a mask, the silicon nitride 104 is etched, and 
patterning is carried out so that the part which forms a trench slot may be removed. Then, the resist film 
106 is exfoliated. 

[0008] As shown in drawing 10 (c), it etches into the polycrystalline silicon film 103, silicon oxide 102, and the 
semi-conductor substrate 101 by using the silicon nitride 104 as a mask, and the trench slot 109 is formed. 
[0009] Like drawin g 10 (d), post-oxidation is performed, silicon oxide 107 is formed on a front face, and 
silicon oxide 108 is further deposited with a TEOS-ozone CVD method. Like drawing 10 (e), CMP (Chemical 
Mechanical Polishing) is performed and etchback of the silicon oxide 108 is carried out. Furthermore, 
flattening of the CMP is performed and carried out to silicon oxide 108 like drawing 10 (f). 
[0010] Like drawin g 10 (g), it etches into the silicon nitride 104, and removes, and the component isolation 
construction which embedded the trench slot 109 by silicon oxide 108 is acquired. 
[0011] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the conventional 
component separation method. When the LOCOS method is used, as shown in drawin g 9 (c) and (d), BAZU 
beak 106a is formed in the perimeter of field oxide 106. For this reason, dimension control and detailed-izing 
of the component isolation region 105 were difficult. 

[0012] the case where the STI method is used — LOCOS, as compared with law, it excels in respect of 
dimension control and detailed-izing. However, as explained using drawin g 10 (a) - (g), there was a problem 
that there were many routing counters and production time and cost increased. 
[0013] This invention was made in view of the above-mentioned situation, and aims at offering the 
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manufacture approach of a semiconductor device that both detailed-izing of a component isolation region 

and simplification of a process are realizable. 

[0014] 

. [Means for Solving the Problem] The process at which the manufacture approach of the semiconductor 
device of this invention forms the mask material from which the part of a component isolation region was 
removed on the front face of a semi-conductor substrate, The process which injects oxygen ion into the 
surface part of the component isolation region of said semi-conductor substrate, and forms an oxygen ion- 
implantation layer using said mask material, It is characterized by having the process which removes said 
mask material, and the process which it heat-treats in an inert gas ambient atmosphere, and said oxygen 
ion-implantation layer is oxidized, and forms silicon oxide in a component isolation region. 
[0015] Moreover, the manufacture approach of this invention injects oxygen ion into the surface part of the 
component isolation region of a semi-conductor substrate using the insulator layer which has oxidation 
resistance as mask material, and is equipped with the process which forms an oxygen ion-implantation layer, 
the process which it heat-treats in an inert gas ambient atmosphere by using said insulator layer as a mask, 
and said oxygen ion-implantation layer is oxidized, and forms silicon oxide in a component isolation region, 
and the process which removes said insulator layer. 

[0016] Using the mask material from which the part of a component isolation region was removed, the 
manufacture approach of this invention injects into the surface part of the component isolation region of said 
semi-conductor substrate the element in which amorphous-izing is possible, and is equipped with the 
process which forms an amorphous layer, the process which removes said mask material, and the process 
which thermal oxidation processing is performed in an oxygen ambient atmosphere, and said amorphous layer 
is oxidized, and forms the 1st silicon oxide in a component isolation region. 

[0017] Or the process at which the manufacture approach of this invention forms the insulator layer which 
has the oxidation resistance from which the part of a component isolation region was removed on the front 
face of a semi-conductor substrate, The process which injects into the surface part of the component 
isolation region of said semi-conductor substrate the element in which amorphous-izing is possible by using 
said insulator layer as a mask, and forms an amorphous layer, By using said insulator layer as a mask, thermal 
oxidation processing is performed in an oxygen ambient atmosphere, said amorphous layer is oxidized, and it 
has the process which forms silicon oxide in a component isolation region, and the process which removes 
said insulator layer. 

[0018] Moreover, the manufacture approach of this invention forms a slot in the surface part of the 
component isolation region of said semi-conductor substrate, injects oxygen ion into the surface part of this 
slot, forms an oxygen ion-implantation layer, or pours in the element in which amorphous-izing is possible, 
forms an amorphous layer, oxidizes into this part and forms silicon oxide. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with 
reference to a drawing. 

[0020] The manufacture approach of the semiconductor device by the gestalt of operation of the 1st of this 
invention performs isolation through a process as shown in drawin g 1 . Like drawin g 1 (a), about 1000A silicon 
oxide 1 2 is formed by about 900 Centigrade by the oxidizing [ thermally ] method on the front face of the 
semi-conductor substrate 1 1. 

[0021] Like drawin g 1 (b), a resist is applied on silicon oxide 12 and the resist film 13 from which the part of a 
component isolation region was removed is formed. The ion implantation of the oxygen is carried out by using 
this resist film 13 as a mask, and the high concentration oxygen ion-implantation layer 14 is formed. Twice 
[ about ] as many oxygen as the atomic number of the silicon contained in a semi-conductor substrate is 
poured in, and the injection rate of this oxygen needs to be controlled so that silicon oxide (Si 02) may be 
formed. For example, the concentration of the oxygen of the impregnation layer 1 4 after impregnation is 3 
1023 pieces/cm. The injection rate of oxygen is set up so that it may become. Acceleration voltage is set to 
100keV(s) so that the depth of the high concentration oxygen ion-implantation layer 14 may be set to 0.2 
micrometers. 

[0022] Next, the resist film 13 is removed and oxidation treatment is performed to the high concentration 
oxygen ion-implantation layer 14. Specifically, annealing treatment is performed by about 950 - 1000 
Centigrade in an inert gas ambient atmosphere. The oxygen ion contained in the high concentration oxygen 
ion-implantation layer 14 combines with the silicon in a substrate by this, and silicon oxide 15 is formed like 
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drawin g 1 (c). Then, wet etching is performed and silicon oxide 1 2 is removed. Like drawin g 1 (d), silicon oxide 
16 is formed by the oxidizing [ thermally ] method on the front face of a component field. This silicon oxide 
1 6 turns into gate oxide when forming a transistor at subsequent processes. 
. [0023] Since [ being such ] according to the gestalt of the 1st operation oxygen ion is poured into a 
component isolation region and the high concentration oxygen ion-implantation layer 14 is formed in it, even 
if it is not an oxidizing atmosphere, silicon oxide 1 5 can be formed by the annealing treatment in an inert gas 
ambient atmosphere. Thereby, when oxidizing in the high concentration oxygen ion-implantation layer 14, 
since it is not among an oxidizing atmosphere, it is prevented that a BAZU beak is formed in the perimeter of 
silicon oxide 15. Therefore, it is highly precise, the dimension of the longitudinal direction of silicon oxide 15 
can be controlled, and detailed-ization is attained. Moreover, since there are few routing counters than the 
describing [ above ] STI method, simplification of a process is possible. 

[0024] The manufacture approach by the gestalt of operation of the 2nd of this invention is described using 
drawin g 2 . The gestalt of this operation is different from the gestalt of implementation of the above 1st in 
that oxidation treatment is performed using a silicon nitride. Like drawin g 2 (a), silicon oxide 22 is formed by 
the oxidizing [ thermally ] method on the front face of the semi-conductor substrate 21, and the about 1000- 
2000A silicon nitride 23 is further formed with a CVD method on the front face. A resist is applied on the 
silicon nitride 23 and the resist film 24 from which the part of a component isolation region was removed is 
formed. It etches into the silicon nitride 23 by using this resist film 24 as a mask. 

[0025] Oxygen ion is poured into a component isolation region by using the silicon nitride 23 as a mask like 
drawing 2 (c), and the high concentration oxygen ion-implantation layer 25 is formed. Oxidation treatment is 
performed in an oxidizing atmosphere by using the silicon nitride 23 as an anti-oxidation mask. Then, the 
silicon nitride 23 and silicon oxide 22 on a component field are removed like drawin g 2 (d). Like drawin g 2 (e), 
silicon oxide 27 is formed on a component field by the oxidizing [ thermally ] method. 
[0026] Since oxidation treatment is performed by using the silicon nitride 23 as a mask according to the 
gestalt of the 2nd operation, thickness of a mask can be made thin, an aspect ratio can be made small, and 
detailed-izing is possible. 

[0027] The gestalt of operation of the 3rd of this invention is explained using drawin g 3 . With the gestalt of 
this operation, an amorphous substance is formed in a component isolation region instead of a high 
concentration oxygen ion-implantation layer, and the description is in the point of performing thermal 
oxidation processing. Like drawing 3 (a), the oxidizing [ thermally ] method is used for the semi-conductor 
substrate 31, silicon oxide 32 is formed, and the resist film 33 from which the part of a component isolation 
region was removed like drawing 3 (b) on the front face is formed. Oxygen ion or an argon is poured in by 
using this resist film 33 as a mask, and the amorphous layer 34 is formed. Since it does not pour in in order 
unlike the gestalt of the above 1st and the 2nd implementation to combine the silicon and oxygen in a 
— substrate and to form silicon oxide when pouring in oxygen ion, it is good by the concentration of extent 
required in order to form the amorphous layer 34. Therefore, since there are few injection rates of ion and 
they can be managed with the gestalt of this operation, impregnation time amount is shortened and a 
throughput improves. 

[0028] The resist film 33 is removed and thermal oxidation processing is performed. Since association of 
silicon has run out, the amorphous layer 34 oxidizes easily, and silicon oxide 35 is formed. Silicon oxide 35 is 
thickly formed in a component isolation region like drawin g 3 (c) by this, and thin silicon oxide 36 is formed in 
other component fields. Then, the silicon oxide 36 on a component field is exfoliated by wet etching like 
drawin g 3 (d). Like drawin g 3 (e), thermal oxidation processing is performed and silicon oxide 37 is formed on 
a component field. 

[0029] According to the gestalt of this operation, since it is not necessary to pour in oxygen ion by high 
concentration, there is no constraint to ion implantation equipment, and many existing equipments can be 
used. Moreover, since oxidation treatment is performed without forming a silicon nitride, a routing counter 
can be reduced. 

[0030] Although oxidized thermally by the gestalt of operation of the 4th of this invention forming an 
amorphous layer like the gestalt of implementation of the above 3rd, the point using a silicon nitride as a 
mask for anti-oxidation is different. Like drawin g 4 (a), it oxidizes thermally on the front face of the semi- 
conductor substrate 41, silicon oxide 42 is formed, and the silicon nitride 43 is formed with a CVD method. 
Like drawin g 4 (b), the resist film 44 from which the part of a component isolation region was removed is 
formed on the silicon nitride 43. It etches into the silicon nitride 43 by using this resist film 44 as a mask, and 
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the part of a component isolation region like drawin g 4 (c) is removed. Oxygen ion or an argon is poured in by 
using this silicon nitride 43 as a mask, and the amorphous layer 45 is formed. When pouring in oxygen ion, it 
is good at the low concentration which is extent in which the amorphous layer 45 is formed like the gestalt of 
_ the 3rd operation. 

[0031] Silicon oxide 46 is formed only in a component isolation region, and wet etching removes the silicon 
nitride 43 and silicon oxide 42 like drawin g 4 (d). On a component field, silicon oxide 47 is formed by the 
oxidizing [ thermally ] method. 

[0032] Since according to the gestalt of this operation a silicon nitride is formed and thermal oxidation 
processing is performed, generating of a BAZU beak is controlled certainly, it is highly precise and the 
dimension of a component isolation region can be controlled. 

[0033] The gestalt of the 5th - the 8th operation of the following this inventions has the description in the 
point of having added the process which trenches the front face of a semi-conductor substrate, respectively, 
to the isolation by the gestalt of the above 1st - the 4th implementation. The gestalt of the 5th operation 
performs isolation in a procedure as shown in drawing 5 . Silicon oxide 52 is formed in the front face of the 
semi-conductor substrate 51 by the oxidizing [ thermally ] method like drawin g 5 (a), and the resist film 53 
from which the part of a component isolation region was removed like drawing 5 (b) is formed. Reactive ion 
etching is performed on the front face of the semi-conductor substrate 51 by using this resist film 53 as a 
mask, and a slot 57 is formed. The depth of flute may be 0.2 micrometers. Furthermore, oxygen ion is 
injected into the surface part of a slot 57 by using the resist film 53 as a mask, and the high concentration 
oxygen ion-implantation layer 54 is formed. Here, the depth of the high concentration oxygen ion- 
implantation layer 54 is set to 0.2 micrometers like the depth of a slot 57. 

[0034] The resist film 53 is removed, annealing treatment is performed in an inert gas ambient atmosphere, 
and silicon oxide 55 with a thickness of 0.4 micrometers is formed. Furthermore, silicon oxide 52 is removed 
like drawing 5 (d). Thereby, silicon oxide 55 with almost equal semi-conductor substrate 51 and height is 
formed. 

[0035] It uses as gate oxide at the time of oxidizing thermally, forming silicon oxide 56 on a component field 
like drawin g 5 (e), and forming a component. 

[0036] Since silicon oxide is formed according to the gestalt of the above 1st - the 4th implementation, 
without forming a slot in a component isolation region, a component isolation region becomes high and the 
surface smoothness of a substrate is not secured from the front face of a semi-conductor substrate. On the 
other hand, since according to the gestalt of this operation a slot 57 is formed in a component isolation 
region, it oxidizes into the surface part of this slot 57 and silicon oxide 55 is formed, the height of a 
component isolation region becomes almost the same as a substrate, and flattening becomes possible. 
Furthermore, according to the gestalt of this operation, only the part which forms a slot rather than the 
gestalt of the above 1st - the 4th implementation can form silicon oxide 55 in a deep location from the front 
face of the semi-conductor substrate 51. Therefore, the effectiveness of separating a component is more 
high and the punch-through between the components which separated and formed silicon oxide 55 can be 
prevented certainly. 

[0037] The gestalt of operation of the 6th of this invention performs isolation in the procedure shown in 
drawing 6 . On the front face of the semi-conductor substrate 61, silicon oxide 62 is formed by the oxidizing 
[ thermally ] method, and the silicon nitride 63 is further formed with a CVD method. 

[0038] A resist is applied to the whole front face of the silicon nitride 63, and the resist film 64 from which 
the part of a component isolation region was removed is formed. The silicon nitride 63 from which it etched 
into the silicon nitride 63 by having used this resist film 64 as the mask, the resist film 64 was removed, and 
the part of a component isolation region was removed like drawin g 6 (c) is formed. 

[0039] Reactive ion etching is performed to the component isolation region of the semi-conductor substrate 
61 by using this silicon nitride 63 as a mask like drawin g 6 (d), and it trenches [ 68 ]. Oxygen ion is poured in 
by using the silicon nitride 63 as a mask, and the high concentration oxygen ion-implantation layer 64 is 
formed. 

[0040] Annealing treatment is performed in the high concentration oxygen ion-implantation layer 64 by using 
the silicon nitride 63 as a mask like drawin g 6 (e), and silicon oxide 65 is formed. Etching removes the silicon 
nitride 63 and silicon oxide 62 on a component field. Silicon oxide 67 is formed on a component field using 
the oxidizing [ thermally ] method. 

[0041] The gestalt of operation of the 7th of this invention is explained using drawin g 7 . Like drawin g 7 (a), 
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silicon oxide 72 is formed on the front face of the semi-conductor substrate 71. The resist film 73 from 
which the resist was applied to the whole front face, and the component isolation region was removed like 
drawin g 7 (b) is formed. It etches into the semi-conductor substrate 71 by using this resist film 73 as a mask, 
.and a slot 77 is formed like drawing 7 (c). Oxygen ion or an argon is injected into the surface part of a slot 
77, and the amorphous layer 74 is formed. 

[0042] The resist film 73 is removed like drawin g 7 (d), it oxidizes thermally, the silicon oxide 75 of thick 
thickness is formed in a component isolation region, and the silicon oxide 78 of thin thickness is formed in a 
component field. Then, etching removes the silicon oxide 78 on a component field. 
[0043] The thermal oxidation film is performed like drawin g 7 (e), and the. silicon oxide 76 used for a 
component field as gate oxide is formed. 

[0044] The gestalt of operation of the 8th of this invention performs isolation in a procedure as shown in 
drawing 8 . Like drawing 8 (a), silicon oxide 82 and the silicon nitride 83 are formed on the front face of the 
semi-conductor substrate 81, and the resist film 84 from which the part of a component isolation region was 
removed like drawin g 8 (b) is formed. It etches into the silicon nitride 83 by using this resist film 84 as a 
mask, and the silicon nitride 83 from which the part of a component isolation region was removed like drawin g 
8 (c) is formed. 

[0045] It etches into the semi-conductor substrate 81 by using this silicon nitride 83 as a mask like drawin g 
8 (d), and a slot 87 is formed in a component isolation region. Oxygen ion or an argon is injected into the 
surface part of this slot 83, and the amorphous layer 84 is formed. 

[0046] It oxidizes thermally in the amorphous layer 84 considering the silicon nitride 83 as a mask, and silicon 
oxide 85 is formed like drawin g 8 (e). Etching removes the silicon nitride 83 and silicon oxide 82. Then, it 
oxidizes thermally and silicon oxide 86 is formed on a component field. 

[0047] Thus, since the process which trenches the component isolation region of a semi-conductor 
substrate further was added to the manufacture approach by the gestalt of the above 1 st - the 4th 
implementation according to the gestalt of the 5th - the 8th operation, it is possible to carry out flattening of 
the front face of a semi-conductor substrate. 

[0048] Each gestalt of operation mentioned above is an example, and does not limit this invention. For 
example, in the gestalt of the above-mentioned implementation, in order to form an amorphous layer, an 
argon is poured in, or oxygen ion is poured in by concentration lower than a high concentration oxygen ion- 
implantation layer. However, other things may be poured in, as long as it cuts association of the silicon not 
only these but in a semi-conductor substrate and can form an amorphous layer. 
[0049] 

[Effect of the Invention] As explained above, according to the manufacture approach of the semiconductor 
device of this invention, oxygen ion is poured into a component isolation region by high concentration. 
Perform annealing treatment in an inert gas ambient atmosphere, and form silicon oxide and isolation is 
performed. Or by forming an amorphous layer by pouring oxygen ion into a component isolation region by low 
concentration, or pouring in an inactive element, heat-treating in an oxygen ambient atmosphere and forming 
silicon oxide Generating of a BAZU beak is prevented as compared with the LOCOS method, it is highly 
precise and it is possible to control the dimension of a component isolation region, while being able to attain 
detailed-ization, a process is simplified and cost reduction is more possible than the STI method. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] Drawing of longitudinal section of the component which showed the manufacture approach of the 
semiconductor device by the gestalt of operation of the 1st of this invention according to the process. 
[Drawin g 2] Drawing of longitudinal section of the component which showed the manufacture approach of the 
semiconductor device by the gestalt of operation of the 2nd of this invention according to the process: 
[Drawin g 3] Drawing of longitudinal section of the component which showed the manufacture approach of the 
semiconductor device by the gestalt of operation of the 3rd of this invention according to the process. 
[Drawing 4] Drawing of longitudinal section of the component which showed the manufacture approach of the 
semiconductor device by the gestalt of operation of the 4th of this invention according to the process. 
[Drawing 5] Drawing of longitudinal section of the component which showed the manufacture approach of the 
semiconductor device by the gestalt of operation of the 5th of this invention according to the process. 
[Drawin g 6] Drawing of longitudinal section of the component which showed the manufacture approach of the 
semiconductor device by the gestalt of operation of the 6th of this invention according to the process. 
[Drawin g 7] Drawing of longitudinal section of the component which showed the manufacture approach of the 
semiconductor device by the gestalt of operation of the 7th of this invention according to the process. 
[Drawin g 8] Drawing of longitudinal section of the component which showed the manufacture approach of the 
semiconductor device by the gestalt of operation of the 8th of this invention according to the process. 
[Drawin g 9] Drawing of longitudinal section of the component which showed the manufacture approach of the 
conventional semiconductor device according to the process. 

[Drawin g 10] Drawing of longitudinal section of the component which showed the manufacture approach of 
other conventional semiconductor devices according to the process. 
[Description of Notations] 

11, 21, 31, 41, 51, 61, 71, 81 Semi-conductor substrate 

12, 22, 32, 42, 52; 62, 72, 82 Silicon oxide (thermal oxidation film) 

13, 24, 33, 44, 53, 64, 73, 84 Resist film 

14, 25, 34, 45, 54, 74, 85 High concentration oxygen ion-implantation layer 

15, 26, 35, 46, 55, 65, 75 Silicon oxide (field oxide) 

16, 27, 37, 47, 56, 67, 76, 76, 86 Silicon oxide (gate oxide) 
23, 43, 63, 83 Silicon nitride 

57, 68, 77, 87 Slot 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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